Detection of a novel intragenic rearrangement in the creatine transporter gene by next generation sequencing.
Deficiency caused by mutations in the creatine transporter gene (SLC6A8/CT1) is an X-linked form of intellectual disability. The presence of highly homologous pseudogenes and high GC content of SLC6A8 genomic sequence complicates the molecular diagnosis of this disorder. To minimize the pseudogene interference, exons 2 to 13 of SLC6A8 were amplified as a single PCR product using gene-specific long-range PCR (LR-PCR) primers. The GC-rich exon 1 and its flanking intronic sequences were amplified separately in a short fragment under GC-rich conditions and a touchdown PCR program. Traditional Sanger sequence analysis of all coding exons of SLC6A8 from a 3-year-old boy with creatine transporter deficiency did not detect deleterious mutations. The long-range PCR product was used as template followed by massively parallel sequencing (MPS) on HiSeq2000. We were able to detect a tandem duplication involving part of exons 11 and 12 in the SLC6A8 gene. The deduced c.1592_1639dup133 mutation was confirmed to be a hemizygous insertion by targeted genomic DNA and cDNA Sanger sequencing. Combination of deep sequencing technology with long-range PCR revealed a novel intragenic duplication in the SLC6A8 gene, providing a definitive molecular diagnosis of creatine transporter deficiency in a male patient.